Abstract-This quasi-experimental study investigated the effects of blended and traditional learning in multimedia courses for undergraduate students in Indonesia. The blended group (N=41) was taught using a combination of lectures and online activities, while the control group (N=41) experienced a face-to-face lesson. Both groups received the same multimedia materials during four-week sessions. The findings showed that students learning in blended mode achieved better scores than their counterparts. They also participated in discussion sessions more actively. This study also revealed that in Multimedia courses student achievement has a positive correlation with student activities. Students perceived that the implementation of this blended learning was good.
learning environment that is open, flexible, and distributed [3] . Urdan & Weggen [4] mentioned that e-learning is part of distance education, while online learning is part of the e-learning. In addition, e-learning includes a wide range of applications and processes such as computer-based learning, web-based learning, virtual classrooms, etc. More specifically, Rosenberg [5] defines e-learning as the use of internet technology to distribute learning materials, so that students can access from anywhere.
E-learning system can be implemented asynchronously, synchronously, or a mixture of both. Examples of asynchronous e-learning are often found in the Internet whether simple or integrated via e-learning portal. While in the synchronous e-learning, teachers and learners should be in front of computers together because the learning process is conducted in real-time using video or audio conferencing. Hereinafter known as blended learning is learning that combines all forms of learning activity, for example on-line, live, as well as face-to-face (conventional).
A combination of online learning with face-to-face learning is called blended learning [6] . Blended learning is learning that combines the best aspects of face-to-face learning with the excellence of online learning [7] and is predicted to become a model of learning in the future [8] , [9] . Blended learning is recognized as a trend in instruction strategy that benefits students because of the mixture of the advantages derived through online and face-to-face activities [10] and would have a great role in the future [11] .
Some weaknesses found in face-to-face instruction include limitations of teacher student interaction, delayed feedback, and limited visualization of teaching materials [12] . While the advantages are that students gain hands-on experience and character education to promote good behaviours such as respect, honesty, kindness, and hard work which are modelled by lecturers. Online learning can overcome the limitations of time, location, and culture. Therefore, blended learning provides a new approach that inherits the advantages of each mode of learning [13] [14] [15] .
Kaur [16] classifies blended learning into several different perspectives such as holistic perspective, educational perspective, and pragmatic perspective. In terms of educational perspectives, blended learning is a combination of online learning and face-to-face learning using instructional design. Some parts of classroom lectures are substituted by online activities. This perspective focused on integrating synchronous and asynchronous mode of delivery [17] .
Studies about the implementation of blended learning indicated that students who participated in a combination of both online and face-to-face instruction obtained the same or better achievement compared to those of traditional instruction [18] , [19] . The blended learning environment also encouraged student to be more actively involved in teaching-learning process [20] [21] [22] . The use of multimedia to promote online learning environment also provides student a better understanding of learning materials [23] .
Other studies reported that learning effectiveness in terms of achievement, satisfaction, behaviour, critical thinking skills, learner support, participation, interaction, and retention are similar or better than those of traditional face-to-face learning [19] , [24] [25] [26] . Some studies about blended learning have been conducted and it tends to be "useful, enjoyable, supportive, flexible and motivator for learners" [27] . However, he suggested that in order to obtain more conducive teaching-learning environment, teachers should encourage students to participate actively in online activities.
This study aims to investigate whether student's achievement and participation in blended learning is better than those in face-to-face learning and to determine whether there is a positive correlation between the student's participation and their achievement. We also want to understand student perceptions of experiencing blended learning.
II. METHODS

A. Design of the Study
In this study, an experiment and a control group of quasi-experimental design was used. A blended course covering multimedia-based learning was developed. The independent variable of the study was the learning mode (blended course -face-to-face course); the dependent variables were student's achievement and level of participation. Pre-test and post-test were used to measure the student's achievement before and after the experimentation.
B. Participants
Study participants consisted of 82 undergraduate students enrolled in "Multimedia-Based Learning" course in the Department of Information Technology Education at the College of Engineering Yogyakarta State UniversityIndonesia. There were 41 students in the control group and 41 students in the experiment group. They participated voluntarily in the study. Prior to group assignments, participants were briefed on the purpose of the study, the experimental group to which they were entered, the learning strategy and subject matter that they would be taught, and their study obligations.
C. The Blended Course
For the purpose of this experiment the "Multimedia-based Learning" course was developed in a blended course format in which the online and face-to-face instructions were combined. The course contained learning materials of multimedia, online activities, online quizzes and assignments. The online activities included discussion forum and chatting that were done outside of the face-to-face time. The online quizzes included multiple-choice questions and the assignment included essay questions.
The online component was delivered using an asynchronous learning management system called Besmart (http://besmart.uny.ac.id/v2). The Moodle-based Besmart included course description, course schedule, instructor profile, learning materials (handouts, textbooks, papers, slides, videos, links), announcements, discussion forums, quizzes, and assignments. The course duration was 5 weeks and the students met for face-to-face lecture in addition to the online activities. Students in the control groups received the same learning materials of multimedia through 100-minute face-to-face instruction each week.
D. Data Collection and Analysis
To measure the student's achievement, a pre-test and a post-test was provided at the beginning and at the end of the course for both the control and the experiment groups. In addition, during the experimentation, students in both groups took assignments to evaluate the student's level of knowledge about the subject matter. To measure the level of student's participation, a checklist for activity observation was used in the blended and face-to-face groups. To reveal the student's perceptions towards the blended learning, a Likert-scale questionnaire was used.
To investigate the effectiveness of the blended learning in terms of student's achievement and level of student's participation, a t-test analysis for independent samples was conducted. To investigate the correlation between the student's achievement and level of student's participation, a Spearman-rho analysis was conducted. Prior to hypotheses testing, normality and homogeneity of variance were verified by Shapiro-Wilk and Levene's Test respectively.
III. RESULTS AND DISCUSSION
Results of the data analysis are described in Table I . It was found that students in the experiment group obtained higher scores both for post-pre test and assignments than their counterpart in the control group. The mean score of the difference between post-test and pre-test in the experimental group is 3.12, while in the control group it is 2.00. The experimental students obtained 7.41 for the assignments and their counterpart achieved 6.57. In addition, their level of participation is also higher.
From the data collected there is a strong evidence to suggest that the student's achievement in the experimental group was better significantly than in the control group with a significance level of 5% as illustrated in Fig. 1 .
In addition, using Mann-Whitney U test, it was found that students in the experiment group were more active in the participation rates than in the control group. Fig. 1 . A t-test summary for student's achievement. Technology, Vol. 7, No. 10, October 2017 In terms of correlation between the student's achievement and the student's participation, it was found that a moderate positive correlation happened between those variables as illustrated in Fig. 2 . In this study, student's participations in the online activities were identified through their login histories, numbers of messages posted in forums, and numbers of files and pages accessed. Even though student's tracking on the online activities may have been not so accurate, this result supports other studies which state that student interaction plays an important role in success of learning. A scale of students' views on the blended learning implementation was developed. The instrument which was on a five-point Likert scale consists of 20 expressions with five alternative responses as follows: 1) strongly disagree, 2) disagree, 3) neutral, 4) agree, and 5) strongly agree. These questionnaires aimed to quantitatively determine the views of students on the blended learning and its implementation. The twenty statements are as follows. 1) Blended learning strategy can increase student's motivation. 2) Blended learning strategy can increase interest in learning. 3) Blended learning strategy can optimize learning activity. 4) Blended learning strategy can increase understanding of learning materials. 5) Blended learning strategy can encourage students to think critically. 6) Blended learning strategy can encourage students to express opinions. 7) Student can learn anywhere and anytime through blended learning. 8) Blended learning strategy supports face-to-face learning. 9) Face-to-face activities in blended learning can enhance the role and involvement of students. 10) Online activities in blended learning can enhance the role and involvement of students. 11) Students can easily access the learning materials through blended learning. 12) Students can easily interact with teachers in face-to-face learning. 13) Students can easily interact with teachers in online learning. 14) Students can access diverse of resources in blended learning. 15) Learning materials was presented with a clear organization. 16) Learning activities was carried out with a clear sequence. 17) Evaluation was conducted in face-to-face and online settings. 18) E-learning system was used in blended learning. 19) Implementation of blended learning strategy makes increasingly heavy burden of student learning. 20) Blended learning strategy can be applied to other subjects. The total scores for each item pertaining to the students' views on the blended learning and its implementation are presented in Fig. 3 . The average value is 141.9, which falls in a category of good. One item (number 11) was responded very good and the rest items were good. Therefore, it would be appropriate to mention that the students have a positive attitude towards the blended learning and its implementation. This research is a preliminary effort to investigate student's achievements and student's activities between the blended learning and traditional face-to-face learning. Findings indicated that students who attended the blended instruction had higher achievement scores and higher level of participation than those who attended traditional instruction. This result is also inline with other studies in the literatures, which indicated that student's achievement in blended instruction was slightly better than traditional instruction [10] , [28] [29] [30] . The term of achievement used in this study refers to the student's learning outcome for quizzes and assignments during the experimentation.
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These findings encourage universities to promote learning environments that use blended learning approaches in their courses. Student-centered learning environment can be created because students in the blended courses are proven to be more active and more involvement in the learning activity. Other studies [31] [32] [33] are in agreement with this result.
IV. CONCLUSIONS
This study showed that the implementation of the blended learning in Multimedia courses provides more benefits to Technology, Vol. 7, No. 10, October 2017 students in terms of higher achievement and level of participations compared to the traditional face-to-face learning. In addition, students had been satisfied with the blended course and perceived positive attitudes towards the implementation of blended learning. These suggest that universities, teachers and instructors should be encouraged to support the implementation of this emerging blended learning instruction.
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